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Summary

This annual report contains a listing of the task orders and work
performed on each during the period of September 1, 1990 through
August 31, 1991 for Contract No. DAMD17-85-C-5133. Appendix A
lists the issue dates for the final reports for Task Orders # 7, 8,
9, 10, 11, 12, 13, and 14. Appendices B, ¢, D, F, G, H, I, and J
provide summaries of the results of the Task Orders. Appendix E is
a copy of the abstract of the results of Task Order #10.
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Foreword

citations of commercial organizations and
trade names in this report do not constitute
an official Department of the Army endorsement
or approval of the products or services of
these organizations.

For the protection of human subjects the
investigators have adhered to policies of
applicable Federal Law 45CFR46.
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Body of Report

During this period of the contract, our group worked on the
following Task Orders:

1. Task Order #7

Title: "Pharmacokinetics and Pharmacodynamics of Sustained,
Low-dose, Intravenous Infusions of Pyridostigmine"

The clinical portion was conducted between July 27, 1987
and October 16, 1287 and evaluation of the data continued.
The date the final report was issued is listed in Appendix A.
Appendix B is the summary of the results.

2. Task Order #s8

Title: "Safety, Tolerance, Pharmacokinetics and
Pharmacodynamics of Single Oral Doses of Sustained-release
Pyridostigmine in Healthy Men"

The clinical portion was initiated on January 11, 1988
and was completed on April 23, 1988. The preparation of draft
task reports was under way. Several drafts had been submitted
by our group to the Contracting Officer Representative, Col.
Brian Schuster, for his review and review by his associates.
The suggestions for revisions based on those reviews were
incorporated into additional draft task reports, and by the
end of this reporting period the process of finalizing the
task report was almost completed. The date the final report
was issued is listed in Appendix A. Appendix C summarizes the
results.

3. Task Order #9

Title: "Safety, Tolerance, Pharmacokinetics and
Pharmacodynamics of Single Oral Doses of Sustained-release
Pyridostigmine (Duphar) in Healthy Men"

The clinical portion was conducted between March 28, 1988
and April 30, 1988. Draft task reports had been prepared and
revised. Several drafts had been submitted for review by Col.
Schuster and his associates. The suggested revisions based on
those reviews were incorporated into additional drafts, and by
the end of this reporting period the process of finalizing the
task report was almost completed. The date the final report
was issued is listed in Appendix A. The results of the study
are summarized in Appendix D.




4. Task Order #10

Title: "Multiple-dose Pharmacokinetics, Safety and Tolerance
of WR 6026 Hydrochloride in Healthy Subjects"

The clinical portion of this project was initiated on
August 16, 1988 and had been completed on December 16, 1988.
The data were collected and analyzed for drafting the task
report. The draft task report was submitted to Col. Schuster
for review by him and by his associates. Suggestions for
improvement were made, and substantial dialogue followed as
additional draft task reports were exchanged and reviewed. In
addition, in collaboration with Col. Schuster, it was decided
to have all of the electrocardiograms recorded in this study
reviewed independently by a cardiologist. The process of
review and revision of the draft task reports was completed
shortly before the end of this reporting period, with the
formal Task Report being issued on August 21, 1991. An
abstract describing the results of the study was submitted to
the 31st Interscience Conference on Antimicrobial Agents and
Chemotherapy, and was accepted for presentation at this
meeting which took place in Chicago, Illinois over the period
September 29-October 2, 1991 (Appendix E). The results are
summarized in Appendix F.

S. Task Order #11

Title: “Safety, Tolerance, Pharmacokinetics and
Pharmacodynamics of Single Oral Doses of Pyridostigmine
Administered by an Osmotic-delivery Module (Osmet }) Compared
to Pyridostigmine Syrup in Healthy Men"

The clinical portion of this project, which began on
January 8, 1989, had been completed on February 3, 1989. The
data had been collected and analysis initiated for preparing
the task report. During this reporting period, several drafts
of the task report were submitted for review by Col. Schuster
and his associates. The suggested revisions based on those
reviews were incorporated into additional drafts, and by the
end of this reporting period the process of finalizing the
task report was almost completed. The date the final report
was 1issued is listed in Appendix A. Appendix G provides a
summary of the results.




6. Task Order #12

Title: "Safety, Tolerance, Pharmacokinetics and
Pharmacodynamics of Single Oral Doses of a Commercial
Formulation of Sustained-release Pyridostigmine in Healthy
Men"

The <c¢linical portion of this project was conducted
between December 12 and December 23, 1988. The data had been
collected and analysis initiated for preparing the task
report. During this reporting period, several drafts of the
task report were submitted for review by Col. Schuster and his
associates. The suggested revisions based on those reviews
were incorporated into additional drafts, and by the end of
this reporting period the process of finalizing the task
report was almost completed. The date the final report was
issued is listed in Appendix A. The results of this Task
Oorder are summarized in Appendix H.

7. Task Order #13

Title: "A Protocol ¢to Assess the Irritancy, Contact
Sensitization and Contact Photoallergic Potential of
Niclosamide - A Topical Anti-schistosomal Agent"

The clinical portion of this study was initiated on
December 21, 1989 and was completed on July 20, 1990.
Throughout the conduct of this study, close collaboration
continued between our group and Army personnel at Walter Reed
and at Ft. Detrick. Necessary amendments to the protocol were
made to facilitate the completion of the project in a proper
fashion. The data were analyzed and drafts of the task report
were prepared and submitted for review by Col. Schuster and
other Army personnel. Using the suggestions coming from these
reviews, and after discussion within our group, the drafts
were revised and reviewed again. The final report was issued
on April 18, 1991. Appendix I summarizes the results.

8. Task Order #14

Title: "Safety, Tolerance, Pharmacokinetics and
Pharmacodynamics of Intravenous Pyridostigmine and Oral Doses
of Standard and Sustained-release Pyridostigmine in Healthy
Men and the 1Influence of Food on Oral Pyridostigmine
Pharmacokinetics"

The clinical portion of this study was initiated on March
11, 1990 and had been completed on May 26, 1990. The
collection and analysis of the data continued in preparation
for drafting the task report. The date the final report was
issued is listed in Appendix A. Appendix J provides a summary
of the results.




Appendix A

Task Order Final Reports: Dates of Issue

Task Order #7 August 7, 1993
Task Order #8 September 28, 1991
Task Order #9 September 29, 1991
Task Order #10 August 21, 1991
Task Order #11 November 11, 1991
Task Order #12 October 22, 1991
Task Order #13 April 18, 1991

Task Order #14 February 16, 1993




APPENDIX B

SUMMARY T.0. 47

Pyridostigmine bromide may be a useful adjunct to atropine sulfate to

prevent death from organophosphate exposure {f given in advance of the

exposure and if given {n a dose that is adequate to inhibit red blood cell

acetylcholinesterase by 20-40%. The inter-individual variability to a known,

constant exposure to pyridostigmine is poorly characterized.

This study was designed (1) to assess the reslationship between plasma

concentrations of pyricostigmine and erythrocyte acetylcholinesterase ;

inhibition, (2 to determine whether erythrocyte acetylcholinestarase and the

contractile response of the iris to light are inhibited in a parallel fashion

by pyridoscigmine, and (3) to assess the inter-individual variactions in the

concentration-effect relationships described in 1l and 2.

The clinical portion of rhe study was conducted bstween 27 July and 16
October 1987, and showed that the constant intravenous infusion of low doses

of pyridostigmine was safe and well tolerated. Intravenous pyridostigmine

gave relatively steady plasma concentrations of pyridostigmine and erythrocyte
acetylcholinesterase inhibition during the latrer portion of the infusions.

Mean peak erythrocyte acetylcholinaesterase inhibitions ware 29% and 36% for

infusions of 12.5 wcg/minute and 18.75 meg/minute, respectively. The mean

rate constant of elimination was 1.365 hr’!, corresponding to an elimination

half-11fe of 30 minutes. The mean plasma clearance was 44.62 L/hr, or 744

ml/minute. The mean concentration at which 50% of the erythrocyte

acetylcholinestarase activity was inhibited (IC,,) was 31.8 ng/ml. The
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{influence of these infusions on the contractile response of r'.e i(ris wvas
difficult to measure and could not be raliably standardized due to technical

limitacions. Because these problems introduced serious uncertaincy into

measuring pupillary response to the infusions, no correlation with plasma

pyridostigmine levels or acetylcholinesterase inhibition could be assessed.




APPENDIX C
SUMMARY T.O. 78

Pyridostigmine bromide may be a useful agent to prevent deach from
organophosphate exposure if given in advance of the exposure and if given i{n a
dose chat is adequate to inhibit red blood cell acetylcholinesterase by 20-

40%. A previous study conducted at our i{nstitution determined that 16 mg of

pyridostigmine bromide administered as syrup inhibited red blood cell
acerylcholinesterase by 20-40% within one hour after dosing, but the

inhibition fell below 20% by about five hours after dosing. In an effort to

find a formulaction that would provide adequate acetylcholinesterase i{nhibition

for a longer period, sustained-release formulations are being developed.

This study was designed (1) to compare the pyridostigmine bromide
pharmacokinectics in healthy men after single doses of 22 mg of pytido;cigmine
bromide as syrup and after 22 mg of pyridostignmine bromida in two diffarent
sustained-release formulations, (2) to characterize the time course of red
blood cell acetylcholinesterase inhibition following the administration of the
two dosage forms of oral sustained-release pyridosctigmine bromide and compare
these to the inhibition occurring after oral pyridostigmine bromide syrup, (3)
to assess the pharmacodynamic relactionship between pytidontignin.e plasma
levels and erythrocyte acetylcholinesterase inhibition, and (4) to assess the

safery and tolerance of these two sustained-release formulations compared to
pyridostigmine bromida syrup.

The clinical portion of the sr «dy was conducted between 1l January and

23 April 1988. The two sustained-relsase formulations were less well

absorbed than the pyridostigmine syrup, measured either by direct plasma level

assay or by effect on red blood cell acetylcholinesterase activity. The
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nglow-release” cablet compared tu SYTup was

relative bioavailabiliey of the
1 measuremenc and 60% by effect on

51% by direct plasma leve
jve bioavailability of the "fast-

acetylcholinesterase activicy. The relat

o syrup was pgreater than thac for the slow-release

release” tablet compared €

cablet, 62% by direct plasma level measurement and 83% by effect on

Doubling the dose of fast-release tablecs

acetylcholinesterase accivicy.
gtill did not achieve the plasma levels or acetylcholinesterase inhibition of

The subjects tolerated the administration of

the syrup at half the dose.

pyridostigmine well.



APPENDIX D

SUMMARY T.0. #9

Pyridoscigmine bromide may be a useful agent to prevent death from
organophosphate exposure {f given in advance of the exposure and if given in a
dose that {s adequate to {nhibit red blood cell acecylcholinesterase by 20-
40%. A previous study conducted at our institution determined that 16 mg of
pyridostigmine bromide administered as syrup inhibitced red blood cell
acetylcholinesterase by 20-40% within one hour after dosing, buct the

inhibition fell below 20% by about five hours after desing. Another sctudy

showed that 22 mg of syrup gave an averaga peak inhibition of 35% and provided

at least 20% inhibition for slightly over 4 hours. In an effort to find a

formulation that would provide adequate scetylcholinesterase inhibition for a

longer period and be mors convenient for dosing than syrup, sustainsd-release

formulations are buing dsveloped.

This study was dasigned (1) to compare the pyridostigmine b}’oﬂid.
pharnacokinetics in healthy men safter single doses of 435 mg of pyridostigmine

bromide as syrup and after 45 mg of pyridostigmine bromide in ztwo diffasrent

sustained-release formulations, (2) to characterize the tims courss of red

blood cell acecylcholinestserase inhibition following the aduiniatration of the
two dosage forms of oral sustained-release pyridostigmine bromide and cowparé
these to the {nhibition occurring aftsr oral pyridostigmine bromide syrup, and

(3) to assess the safety and tolerance of these two sustained-release

formulations compared to pyridostigmine bromide syrup.
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The clinical portion of the study was conducted between 28 March and 30
April 1988. The two sustained-release formulations were less well absorbed
than the pyridoscigmine syrup, measured either by direct plasma level assay or
by effect on red blood cell acetylcholinesterase activity., The relative
bicavailability of the "slow-release” capsule compared to syrup was 41% by
direct plasma measurement and 47% by effect on acetylcholinesterase activity.
The relative biocavailability of the "fast-release” capsule compared to syrup
was greater than that for the "slow-release” capsule, 70% by direct plasma

level measurement and 778 by effect on acetylcholinesterase activity. The

subjects tolevated the administration of pyridostigmine well.
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47 Muitipie-cose Phatsacokinscics., Safecy. and
Tolerance of WR 6026, « Promising Orug for
foeuzocvstis cacinif Pneusonia. BG_PETTY*

o ZQB""'E"SEB- LIRS S P 2 § X KENSTELN. £s lliwaq

Johns riopxine CAiversity Saltimote. Maryland and vaiter

Reed Atov !nscitute of Research. Washington. D.C.

WR €026 (WR). 4n B-aminoquincline similar to prios-
quine. tay be & useful agent to trest PReumgCY3CLd SASADLL
phreunocnia To find a4 dose that wouid provide desirad wR
plasma leveis without unacceptable toxicicy. & rising
aulciple-cose. cangomizeo. double-blind. placebo (P)
controiled study vas conducted.

WR wves given once daily ac 3. 13, 10, 4% or 60 mg/day
for lé days co heaichv asn. Clinical laboratory tests and
sywptoss vere nonitored. Blood samples were obtained for
drug asssy by HPLC to chsarsccerize pharmacokinecics.

There vere no signiflcant differences batveen the VR
and P groups 1n the i1ncidance or severity of labocatory
abncrmaiities except for a slightly grester fall in the
hemacocrit of WR ve. P subjeccs (3.18 vs. 1.18).
Incceasing dose of WR caused teversible, ssywpcomecic
sechemoglobinesia (M) All subjects ac 60 og/day had M.
with peax M of 1.8-6.9% (normal 0-1.5%) occurring becvean
days & end 17.

The zean pesk plasma concentracion wvas 110 ng/el at
60 ag/dav (range 66-210 ng/ml) The sesn terainal
elioination half-1{fe vas 9 houra. There ves no avidance
of saturation kinecics. These data Indicacs that VR aay
be dosed once dally

res Yiral Egalogy of Acuw Diarrhes i Hospatalized Young
Chuldren. PENELOPE H. DENNEHY.®* RODOQUIO E
BEGUE. SARA SPANGENBERGER. BARBARA A.
VELOUDIS AND GEORGES PETER Browa Univermiy and Rbode Island
Hospusl Provdence RL
To determune the rok of enenc virases 15 the eoology of sCuls commanty and
scquired durrnent. cdudren < 2 y1e of sge adaumnd wich Guurhes and those
developug durrhes sfier 2 days of hosprialication had sioid specunens collecied
wathis 48 irs of adimusoon ar & onaet of diarhes.  Siools ware waed [ar row vows
(RV) aad enwanc sdenoveres (EAJ) by commercsl monocional soabody tmesd E1As
and {0¢ Oy varascs by durecs EM and ttmue cuite. Diarrhea was defined as 22
0088 Or waiery mools per day. durmon <10 days snd no oiher causs {or thess

sywpioms.

Dunng i rwo years of this ongoang sy W dats 272 (9%) of 1834 paneois
ademitied 0 the ward (or ctukdren 0-2 y73 Yad 4 ad were corolied. Revew of
viroiogy Abormary recards {or 8 00s year parod indicaied that <$5% of pshents wah
disrrnes were oot carolied. 182 (67%) patencs had d.syhes on sdmistios and 90
(33%) xqored dissess dunng hospaualimanca. 19 (10%) wih C/A disomse had
becwerial disrvhes sod (0 63 (36%) eenc verwes ware found. RY eccouned (o8 w4
(TO%) of the covanc vwal infecoons. whils EAJ, ASTOVINIS 800 COOTEVINGS socotmiad
Iall(l'll).J(ﬂl)uzl<u)a~m~uy.5¢dﬂmml

wah RY/EAd and | csch wad RY/meroviras aad RV/mimonalla 1o contrsst, of
patstnts with H/A disass, oons had bacstnal dusvbes sad 24 (26%) bhad envanc
varused. RY accounid (or 20 (81%) tafecooss aad msyoveus | (<1%); 3 (1%) were
dual infecuons wab RY/EAQ No pmboges wan 1olaed 1o 99 (54%) C/A and 66
(T3%) HA casrs. Revew of sympams wxhicaies that chudren sdmsind wish dinrhea
duo 10 RY ware aguicanuy mome ukely W be dehryurnisd thas children wuh otber
bectanal or veal agmoo (pe0 09).

is sunmary, mmwm.l}ldmmmm
The enalogy 10 the mejrty Of casss. despasm ocw q [

763 Role of satype-8peciic and YPT-Spenifio Serum Antbodies
1 Protection AQanet Neturs Actavina imisctions. M L.
ORYAN. D.O. MATBON, |. HERRERA, M X. ESTES. LX
PCIERING. Universaty of Texas Mediosl Schoot and Bayior Colege of
Megiine. Houstoon, TX
L i the ¥ NOGY Of rotsvinus indecdon is crucial 1or veocine
development. We sougM 0 determine I senam ant-xolsvwus Bolype-e peciic
ANG VPT-4000:¢ stiboCas COMewind with protsction egaNst NeRsral roumvwus
irvisotions. The immune responee ollowng rotsvwus INActons wes alse
charmcteraad, 178 chidren allanding ¢ day camw (OCC) In Ho
were od Ay oNe roUvIe (10/80-4/90) with wesiuy $t00i
oolisctons. 48 chidren had 2 Aerum sampiss drawn, sach sapareind by at
tomst 2 months. 80 rotavirus yriections (ss by swol ding)
oocurred in 72 chidren, 67% ware symptomatic: sl Dt One were caused by
sarctyps 1 vinua. Chik not irrfected wath (n=21) had higher serym
argt-rotavwus QA thers (pe (2), iIgG them (p= 08) And epaDDe DIDOKI tan
(EBT) 1o type } YI'T (p= 01) than ohidren who became iviected (ne 11). inkial
anth-roavwus igA s > (/800 were delscind It 12/21 non-infected ang in 1/11
irripcted children (pa 01}, EBT (0 sarotype 1 of > 1:10 were deteoted v 10/21
ron-rrectsd and n 0/9 serctyps | irleoted children (p=.01). 10/11 irfected
children hed sercconversons of IGA, igG and serotype 1 EBT compared to
4/21. 5721 and /21 non-sriecied children, respectively (p < 002 to < .001}.
These daia s NhOw that senum IgA and h ybio EBT with pr
sgare! natursl MEvIrue MECUON &nd that ANU-OLEVINS §DeCHC $8Nm
Anubody res pOnBes are Areclly Assocuied with vrus ancretion.
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7o Fecal As u IGA Respor n Sympwonauc,
A ang \ Chik LML QRyan ' |

nmoommn.uxam X PCrzmsea. Universey
ot Texns Medical 5choot and Baywar Colege of Medcine. Howon. T
Intam unai IgA res po oot In dren a0s/ rotkvwa vMecton. Whether
Nl IgA Drotects agerst & of dNess B UNCeNAN. We Compemd
fecal anroavnus IGA ttere (MGA) among chidren weh rotrvina dw/Thes, with
ASYMPLOMAEUC NSCLION, OFf With NS GMACtRd imecuon. Chidren (n= 1 96)
ARSNCING ¢ Gay CAMS CONLEE N HOUS 10N Were MONLOMNG for IavUS Niecuon
lmMgAmmcmlimuo,‘WAm
Symp were d dady snd stool weore
and assayec ® rotaving by ELISA. For $1 iacied chidren. Mumum
determned by ELISA one week Deiore and thvves weeks sfter riecton. For 51
chidren nol NMIBCI 0 AOCONGANG 10 OUr SUNVEMIANGS WaChNues. QA L1ars werne
wd in two Wpisk o weeks apant. 84% of he miected chidren sng
1notnmm.m-uuugmmnmu~(p<mn

qUw e 88% of the sympromate sna T9% of the
asy children resp (p=1) and MQA ttan achwved after
vecuon were samiles (pe 42). A chidren who had ur Y, d

ved < 1:30) (n=12) became sriactad (p< .001), mmto'mmm.nmm
Among chikiren wah intial frigA antbody, No Liar dstngushed
mmmww-znummowm
those with ssymptomatic irlection (p=51). This study indcaies that frigA
(ESDOMEES A & GOOU MEAS WIS Of FOBYINUE STISCTON. SYMPLOMAGE snd

Y [ 8 samilar rBe &1 MGA ars: chidren withowut
ch y &% &1 8 higher rak of e and Viness: but presaaung
Rers O NOt Clearly wih D agarst infe or flness.

” Anti-rinovwus Activiy ot Soluble Interceiuiar Agheson

Maoiscuie-1 in Cal Cukures ana Organ Cuttures of Human
Respuraory Epithetum. € ARRUDA®, C CRUMP S MARLIN.
V MERLUZZ. ang F HAYDEN. Universaty of Vgima. Chanonesvule, Va ana
Boonnnqu Ingeihesm Pharmeceuticals. Ridgeteia. Cn
M ONESON MO ICAM- 1 8 The CaNuL! recantor IOf Ma O -Groud
rﬂmn {RV). We have 23568200 "8 IN YI'IO ant-riwnovirsl sctivicy of 8
Solble torm of ICAM-1 {SICAM). In MURDIS-CYCIe. cYORSING ertect (CPE)-
Inhton assays. 1.0-3.2 ug/me siCAM- inhibtted AV CPE in W38 Tbrodlamns
ang Hela ceil monowyers sYected by 100 TCIO,, of 10 dfterent mapr-group
$8r0TYDES Of MINOVEUS. NO Grect INACOVELION Of virn INfectivity was (0und when
AV-39 (10° or 10° TCID,) was aubeed with 32 ug/imi $ICAM-1 107 1 hour at
33°C. The afiect of the Lrrang of SOGRION wes Stuked In Hela Calts infacted at
MO! ot 3 TCID/cee: vwus yiedS &t 10 hours was -10" TTIO /M in controts.
SICAM-1 wuwmmwmunmmmm 1 Nous bylore
of g1 the (vne of Inoautaiion. NO SHNINCANE EAUCHIONS (<10°™) were cbsarved
with ackation ai 18, 30, 60. or 180 rman. Monoisyer exposyre 10 SICAM-1 107 1
howr Pror 10 iNoCulstion 1080wWed Dy removal dd Nt reduce ywid, vhich
suggesied he Lack of & resciudl sttect. The adilty of SICAM-1 1o nibt RV-39
infection of hUMaN NEDFTfY SORNSIIM was lesied 1N 20eNOKI SXDIaNtS
4xXpOSe0 10 2000 TCI10,, AV-39. Supernatant 1ers st 24, 48 ana 72 hours post-
inoculaton found complete INhDION of vrus ywid with $ICAM-1 10 ugmé
compared 10 controm (-10° TCID,). $1CAM-1 was nhDacry 10 the repitston
of MAPrQoUO MINOVWUSES N Two Col nes aNd N human resarsIory
epANSIuM. its MNDIOTY $TIaCt WES DIRS8MT 47ty N the reORCAING CYTIE, DUl INe
Lack o reduCDON M vwal KYOCLIVRY Dy Grect INCuDALIoN with $ICAM: 1. SuQQests
that the vinus-4iCAM-1 Nteraction i readily reverubis.

m Antigenic and Cenoamic Analysis of
Respirstory Syncytial Virus (RIV) Isolates
fros a Study of Nosocosial Iofection. GA

Storche CB Hall, LJ Anderson, CS Psack, DE Dohner.

Vashington Univ Sch Med, St. Louis. MO; Univ of Rochester

Sch Med, Rochester, NY; CDC, Atlants, GA.

Recantly developed techniquas for antigenic snd genomic
analysis persit tha crecognition of differances asong
strains of RSV that vere previously thought to be
identicsl. Ve have used sonoclonal antibody (MCA) analysis
and ribonuclemse protection (RP) to charscterize isolates
recoveted during pcaviously teported studies of nosocosial
RSV caccied out ducring the 1974-75 end 1973-76 seasons. Of
33 isolstes recovered during those studies, 51 vere group
A and 1 vere group B. Antigenic analysis of 43 group A
isolates using MCAs to the G glycoprotetn classified 32 as
subgtoup A/4, 9 a8 A/2, and 1 as A/7. RP analysis of the G
glycoprotein gene of )6 group A {soistes tevealad patterns
simtlar to, but distinct from, the patterng of isolstes
from the sid-late 1980s. The subgroup A/4 isolates
{ncluded 2 distinct genomic variaats, vith sinor genomic
variability presest vithin each. as vell as among the A/2
{solstes. During both RSV ssasons studied. stcains from at
leest 2 subgroups vere isolsted [rom patients and/or statf
vith nosecomtial infections. Clusters of particular steains
could be traced. Ve coanclude that some nosocosisl
outbresks of RSV consist of sultiple distinct episodes of
transsission of different strains of RSV that are

circulating concurrently.




APPENDIX F
SUMMARY T.O. #10

WR 6026, an 8-aminoquinoline similar to primaquine, may be a useful
agent to treat visceral leishmaniasis and may hold an advantage over other
compounds used currently (e.g., pentavalent antimony, pencamidine, and
amphotericin B) in being more convenient and less toxic. A previous study
conducted at our institution determined that a single dose of 60 mg of WR 6026
administered as four 15 mg capsules was well tolerated with no adverse
symptoms and only minor elevations of serum aminotransferases, mild elevations
in lactic dehydrogenase, and a single case of minimally elevated serum

triglycerides. None of the subjects had an increase in methemoglobin. There
was a lag time of about 30 minutes between drug administration and detectable
plasma levels, a fourfold variation in areas under the plasma concentration-
time curve, and a half-life of 5.2-17.3 hours (mean 10.7 hours). 1In an affortc
to find a dose that would provide desired WR 6026 levels in the blood over

long periods without unacceptable toxicity, a rising multiple-dose study was

conduccted.

This study was a randomized, double-blind, placebo-controlled
investigation designed (1) to determine the pharmacokinetics of WR 6026 at
doses of 5 mg, 15 mg, 30 mg, 45 mg and 60 mg given once daily over l4

consecutive days in healthy men and (2) to assess the safety and tolerance of
these doses.
The clinical portion of the study was conducted between 16 May and 16

December 1968. Four subjects (two drug, two placebo) wera studied at 5 mg, 30

mg and 45 mg per day; eight subjects (four drug, four placebo) were studied at

15 mg per day; and twelve subjects (six drug, six placebo) were studied at 60
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mg per day. The doses were generally well tolerated. One subject at 15 mg
per day developed elevated serum triglycerides after 7 days, and so the drug

vas stopped. Thirty hours after the last dose was administered, this subject

appeared to have a grand mal seizure. In retrospect, the subject may have had

seizures on occasion before entering the study. No other subjects at this

dose or any of three higher doses had clinically significant adverse events

vhen compared to subjects receiving placebo in this study. The most frequent

symptomatic complaint was headache, present in four subjects receiving WR 6026

and three subjects receiving placebo. Serum transferase elevations during the

study were noted in five subjects receiving WR 6026 and seven subjects

receiving placebo. Some, usually wminor, electrocardiographic changes

developed during the study in 10 subjects in each arm. The two groups did

differ {n the mean fall in hematocrit observed during the study, 3.4% in

subjects receiving WR 6026 and 1.8% in subjects receiving placebo. This

difference was statistically significant but clinically insignificant.
Mechemoglobin elevations were noted in all six subjects receiving 60 mg per

day (peak methemoglobin 3.2 - 6.9%), and in one of two subjects who received

30 and 45 mg per day (1.8% and 3.4%, respectively).

The pharmacokinetic analysis of the serial blood concentrations indicate

that the drug accumulates over time. The mean peak and trough WR 6026

concentrations increased with increasing dose. Using a two-compartment

analysis, the mean beta eliminacion half-life was found to be 28.79 hours

(range 13.13 - 49.46 hours). Median areas under the WR 6026 concentration-

time curve were proportional to the dose of WR 6026, although there was two-

to threefold intersubject variation at each dose. Areas under the curve wher

normalized to dose were similar at all doses, indicating that WR 6026
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disposition obeys linear pharmacokinetics over the dosage range of 5 to 60 mg
daily.

Methemoglobin concentrations increased with increasing WR 6026 doses.

Again, there were intersubject variations at each dose level. However, the

paximun increment in methemoglobin was highly correlated with the WR 6026 AUC.

No signs or symptoms resulting from methemoglobinemia were noted in any

subject.

We conclude that WR 6026 given in doses of up to 60 mg daily for 14

consecutive days is well tolerated. Further trials in subjects infected with

leishmania are indicated to assess the activity and efficacy of WR 6026.




APPENDIX G
SUMMARY T.0. #11

Pyridostigmine bromide may be a useful agent to prevent death from
organophosphacte exposure if given in advance of the exposure and {f given in a
dose that i{s adequate to inhibit red blood cell acetylcholinescerase by 20-

40%. A previous study conducted at our institution dectermined that 16 mg of

pyridoscigmine bromide administered as syrup inhibited red blood cell
acetylcholinesterase by an average of 20% just over one hour after dosing, buc
the average inhibition fell below 20% by about five hours after dosing,
Another study showed that 22 mg of pyridostigmine bromide in syrup gave an
average peak inhibition of 35¢ and provided at least 20% inhibition for
slightly over 4 hours. A third sctudy showed that 45 mg of pyridostigmine
bromide in syrup produced inhibition above 20% for at least 4 hours in all
eight subjects, with a mean duration of at least 20% inhibition of 5.99 hours,
The sustained-release tablets tested at squivalent pyridostigmine doses in

each of these studies weres inferior in absorption and acetylcholinesterase

inhibition compared to the syrup. In an effort to find a formulation that

would provide adequate acetylcholinesterase inhibition for a longer period and
be more convenient for dosing than syrup, other sustained-releass formulations

are being developed. The Osmet® (an osmotic-dslivery module) seemed promising

since {p vigro it releases drugs (including pyridostigmine) into solution at a

constant, zero-order rate. If pyridostigmine were absorbed at a constant
fraction of the amount rsleased, then constant pyridostigmine concentrations

and acetylcholinesterase inhibition could be achieved.

This scudy wvas designed (1) to compare the pyridostigmine bromide

pharmacokinetics in healthy men after single doses of 47 mg of pyridostigmine

bromide as syrup and after 141 mg of pyridostigmine bromide in an osmotic-
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delivery module formulation (Osmec®), (2) to characterize cthe relative time
course of red blood cell acetylcholinesterase inhibition following the
administration of these two dosage forms of oral pyridostigmina bromide, and

(3) to assess the relative safety and tolerance of this sustained-release

formulation compared to pyridostigmine bromida syrup.

The clinical portion of the study was conducted between 8 January and 3

February 1989. The plasma pyridostigmine levels and reduction in red blood

cell acetylcholinesterase activity were much lower aftar dosing with the

Osmec® than with syrup. The mean peak plasma pyridostigmine level was 7.4

ng/ml with the Osmec® and 22.6 ng/ml with the syrup. The mean peak
acetylcholinesterase inhibition was 19% with tha Osmet® and 40% with the

syrup. The relative biocavailability of the Osmet® formulation compared to

syrup wvas 17.9%. After the syrup dosage, three of the eight subjects
developed gastrointestinal symptoms and another subject became lightheaded

with a reduction of diascolic blood pressure. Two subjacts complaine:l of

being sleepy l-4 hours after the Osmec® dose, another developed nausea and

vomiting 39 hours after the Osmec® dose, and anocher developed soft stools

about 5 hours after the Osmet® dose.




APPENDIX H

SUMMARY T.0. #12

This study was designed (1) to compare the pyridostigmine bromide
pharmacokinecics in healthy men after single doses of 90 mg and 180 mg of
pyridostigmine bromide as Mestinon Timespan tablets, (2) to characterize the
time course of red blood cell acetylcholinesterase inhibition following the
adminisctration of the two doses of oral sustained-release pyridostigmine

bromide, and (3) to assess the safety and tolerance of these two doses of

sustained-release pyridosctigmine bromide.

The clinical portion of the study was conducted between 12 December and

23 December 1988, and showed that the two doses were wall sbsorbed. One

subject became lightheaded at approximately the same time as his erythrocyta

acetylcholinesterase inhibition peaked at 58%. Another subject daveloped

gastrointestinal discomfort about an hour after each dose, but whether this

was due to mi{ssing breakfast rather than the drug i{s not clear, particularly

since the symptoms were more severe with the lower dose. The mean peak

inhibition for the four subjects receiving the 90 mg dose was 478 (range 39-
S8%), and the inhibition was 208 or greatar for a mean of 6.81 hours (range

4.25-11.50). The peak inhibition for the two subjects who received the 180 mg

dose was 62%, and the duration of inhibition of 20% or greater was 9.5-11.5

hours (mean 10.5).




APPENDIX I

SUMMARY T.0. #13

Niclosamide is a topical anti-schistosomal agent intended to prevent the

penetration of schistosomal cercariae through the skin. To be effective it

must be applied regularly in anticipation of exposure. Because of {ts

structural similarity to known topical photoallergens, it may induce contact

sensitization and/or contact photoallergy upon repeated applicacion. To

assess these possibilities, we conducted this study in a total of 45 healthy

white subjects. Caucasian subjects were used to enhance our capacity to

observe irritancy and allergic responses compared to more pigmented races
(blacks or Orientals).

This sctudy was conducted in two parts. The first part was designed to

determine cthe I{rritancy threshold of niclosamide in petrolatum and of sodium
lauryl sulfate (SLS). This portion of the study was conducted in 20 subjects
The second

as a randomized, double-blind, placebo-controlled investigation.
portion of che study was designed to determine the contact sensitization and
contact photoallergic potential of niclosamide and was conducted {in 25

subjects. The contact sensitization portion was performed as an open study

and was carried out in two parts -- an induction phase and a challenge phase.

The first portion of the study showed that the irritancy threshold for

niclosamide in petrolatum was 75% (weight/weight). However, because this

concentration was so dry and flaky, and therefore would not remain apposed to

the skin in the contact sensitization phase, the next lowest concentration

(50%) was used. The second portion of the study showed no evidence of contact

sensitization or contact photoallergy in any of the 25 subjects upon

rechallenge two weeks after completing the sensitization phase.
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These results indicate a low likelihood of contact sensitization or

contact photoallergy in response to topical niclosamide. We believe that with

the benefit of these data, multiple-dose studies of both safecty and efficacy

can now be conducted,




APPENDIX J

SUMMARY T.O. #1l4

Pyridostigmine bromide may be a useful adjunct to atropine to prevent
death from organophosphate exposure if given in advance of the exposure and if

given in a dose that is adequate to inhibit red blood cell acetylcholin-

esterase by 20-40%. Previous studies conducted at our institution determined

that single doses of pyridostigmine bromide administered as syrup i{nhibited
red blood cell acetylcholinesterase by 2Z0-40% for a longer period of time than

equivalent doses of various "sustained-relessse"” tablets and capsules; but

syrup {s inconvenient in a fi{ield situation. The best experimental sustained-

released formulation (45 mg capsule) kept red blood cell acetylcholinesterase

{inhibition above 20% for four hours. In an effort to find a formulation that

would provide adequate acetylcholinesterass inhibition for & longer period,

other formulations are being investigated.

This study was designed (1) to characterize the pyridostigmine bromide
pharmacokinetics in healthy men after single doses of two oral dosage forms of
pyridostigmine bromide, one a sustained-release preparation and the other a
standard tablet, and compare these to the pharmacokinetics of a prolonged
intravenous pyridoscigmine {nfusion, (2) to characterize the time course of
red blood cell acetylcholinesterase inhibition following the administration of
these two oral dosage forms and compare these to the inhibition occurring witﬁ
intravenous pyridostigmine, (3) to assess the effect of food on the
pharmacokinetics and pharmacodynamics of the two oral pyridostigmine dosage

forms, and (4) to assess the safety, tolerance, pharmacckinetics, and

pharmacodynamics of multiple doses of the oral formulations over two days.
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The clinical portion of the study was conducted between 11 March and 26
May 1990, and showed that the mean bicavailability of the sustained-release
tablet given fasting was 8% by pharmacokinetic assessment and 8% by assessment

of the inhibition of erythrocyte acetylcholinesterase when compared to

intravenous pyridostigmine. The bioavailabilicty of the standard tablet given

fasting was 17% by pharmacokinetic assessment and 19% by assessment of
acetylcholinegterase inhibition. The effect of food on the inhibition of
erythrocyte acetylcholinesterase activity was minimal for the sustained-
-relelse formulation, shifting the acetylcholinesterase inhibition-time curve

about two hours to the right. On the other hand, food caused a reduction in

the degree of acetylcholinesterase inhibition following the first standard

tablet with food, but this effect was absent when the inhibition-time curve at

steady state with feading was compared to the fasting dose. Both formulations

vere vell tolerated when given in multiple doses over two days.




